Enhancement of adenosine A2 and prostaglandin E1 receptor-mediated cAMP generation by prior exposure of Swiss 3T3 fibroblasts to Ca2+-mobilizing receptor agonists or phorbol ester. Activation of protein kinase C triggers increases in the receptor density in cell membranes.
Production of cAMP in response to adenosine A2 or prostaglandin E1 receptor stimulation was, but the production induced by a beta-adrenergic agonist or forskolin was not, enhanced by prior exposure of Swiss 3T3 fibroblasts to agonists of Ca2+-mobilizing receptors or phorbol ester for 3 h. The enhancement reflected potentiation of the receptor-coupled activation of adenylate cyclase and the 2-fold increase in the adenosine A2 receptor number in membranes under these conditions. No enhancement was observed, however, when the medium used for the prior exposure was further supplemented with 1-(5-isoquinolinesulfonyl)-2-methylpiperazine (H-7) or staurosporin, inhibitors of protein kinase C, neither of which affected the cAMP responses of the nonexposed cells. It is very likely, therefore, that activation of protein kinase C triggers the increase in certain receptor density in membranes, thereby enhancing the receptor-coupled cAMP-generating responses. The physiological significance of such cross-talk between cellular signaling systems is discussed in comparison with similar previous observations.